Abstract -Managing a software development project is a challenging task; time and effort is required to monitor the project's health and progress. In this context, organizations look for proposals that would assist them in this task. Recently a new and light alternative was introduced: ALPHAs, which are central elements of ESSENCE -Kernel and Language for Software Engineering Methods OMG standard. This paper presents the experience of a Mexican organization that uses ALPHAs to enhance its processes. The paper summarizes the actual use of ALPHAs in the organization, their advantages and disadvantages, and outlines some advice for organizations wishing to adopt ALPHAs. We conclude that ALPHAs are useful for monitoring and controlling software endeavors. Moreover, their harmonization with the organization's current process was a beneficial factor in renewing the CMMI-DEV and CMMI-SVC level 5 appraisals.
I. INTRODUCTION
OFTWARE development is a challenging task that involves soft and hard skills, such as technical knowledge to create software products of quality and social abilities to make the participants of a project work together in order to achieve a goal.
The characteristics of a software development project, in particular, asset specificity and uncertainty, affect the choice of governance structure of a project [1] . For that reason, it is important to define a governance structure for monitoring and controlling the project according to its particular context. According to [2] , this governance structure can follow a top-down or a bottom-up approach. The top-down governance approach corresponds to process-centered methodologies and bottom-up governance is similar to agile methodologies.
On the one hand, process-centered methodologies are based on process reference models, standards or body of knowledges. Examples of these are CMMI [3] , ISO/IEC 12207 [4] or PMBOK [5] . To follow such a plan driven process is essential since it is the backbone of the endeavor and reduces time and cost deviations; yet, to follow it tightly requires a great effort and does not assure a high quality product.
Altogether, it is important to take into account that executing project management activities alone does not mean managing a software development project, and communication is vital in order to determine its health and progress.
On the other hand, agile approaches, like SCRUM [6] , KANBAN [7] or ESSENCE [8] , are an effective strategy for communicating with work teams in a timely and accurate fashion; their primary focus is on the people involved in the project and on delivering a product that fully satisfies the client's needs. It is important to bear in mind that the use of agile methods does not guarantee the appearance of the mentioned benefits in each project, or their contribution to a higher efficacy of the whole organization [9] .
Agile or traditional, all these activities aim at figuring out how the project is progressing and allowing team members to make competent decisions. As a whole, no matter what approach is chosen, project management activities consume a large part of the project's time and effort.
In this context, organizations constantly explore alternatives to improve their processes and product quality and incorporate best practices from different sources, no matter agile or traditional. Some early works provide interesting proposals that show a growing interest in recent years on the part of the software engineering community regarding process improvement environments where multiple models are involved. [10] .
In particular, this paper describes two models relevant for this study: ESSENCE and CMMI. ESSENCE is an Object Management Group (OMG) standard of a great value. It provides a domain model for organizing different factors that influence the success of a software engineering endeavor [11] . One of the values added by ESSENCE is to surface unknown issues, support the evaluation of the team, generating reflective team discussions through a thinking framework that is holistic, state-based, goal-driven, and method-agnostic [12] .
As for CMMI, it is a well-known set of practices divided into three models: for Development (CMMI-DEV) [ Acquisition (CMMI-ACQ) [14] and for Services (CMMI-SVC) [15] . Its last version 1.3 was published in 2010.
This paper presents the experience of a Mexican organization, evaluated CMMI level 5 that introduced ESSENCE into its processes, and uses it as an agile mechanism to evaluate the progress of its projects and its work products quality.
The structure of this paper is as follows: in Section II a general background of the ESSENCE standard, its ALPHAs and the description of the organization are presented. Section III describes how the ALPHAs were used within a CMMI based organizational process. Section IV concentrates the results and lessons learned. Finally, Section V contains conclusions and future work.
II. BACKGROUND
This section presents an overview of the ESSENCE standard and its ALPHAs. Later, the context of the organization under discussion is detailed.
A. ESSENCE ESSENCE -Kernel and Language for Software Engineering Methods was published in 2014. Its origins date back to the SEMAT initiative that supported re-foundation of Software Engineering discipline through the identification of its "common ground" [16] as a set of elements essential for software engineering endeavors. This initiative was launched in 2009 and was endorsed by the OMG in 2010.
ESSENCE consists of two parts: the Kernel and the Language. The Kernel contains a small number of "things we always work with" and "things we always do" when developing software systems [16] , while the Language is used to describe methods and practices. The Kernel consists of a set of concepts called ALPHAs that provide an objectoriented state-based model of a software engineering endeavor [11] .
According to [11] , ESSENCE main benefits are the following:
 It provides a comprehensive model for a large-scale process improvement endeavor;  It is a context aware model, making visible to practitioners both theory and practice;  It is an evolvable and participatory model, it can be used in any time and by anybody of the work team.
Another value of ESSENCE comes by providing a structure for analyzing and organizing the context and factors of software engineering endeavors from different dimensions [11] .
It is worth mentioning that the initial objective of the standard was to refound Software Engineering, placing it a solid theory base and giving professionals the means to define their own practices and methods. However, this study shows that the main usage addresses project management issues.
B. ALPHAs ALPHAs are the top-level concepts, which refer to the essential elements of software engineering endeavors, relevant to an assessment of progress and health [17] . In fact, ALPHA originated as an acronym for Abstract Level Progress and Health Attribute, and its main purpose is to determine fast and at any time how the project is doing. ALPHAs provide consistent language and measurable objectives with which to assess the current state, or articulate next steps and goals [18] .
An ALPHA's components are the following:  A representative and unique name.  A set of states through which an ALPHA passes during its lifecycle.  A checklist for each state used to determine if the state is reached or not.
This structure allows practitioners to evaluate the project based on the states of each ALPHA. The checklist for an ALPHA state contains a number of checkpoints that can be referenced to determine whether and to what degree the project has reached that state [19] . Therefore, it is possible to establish the state of a software engineering endeavor through the ALPHAs states [11] .
There are seven ALPHAs divided into three groups, which are called Customer, Solution and Endeavor areas of concern. For an easy and practical use, ALPHAs were represented as cards. Each card corresponds to one state of an ALPHA, and the color code indicates to which area of concern it belongs. As an example, Figure 2 shows the state Addressed of the ALPHA Opportunity. Fig. 2 An ALPHA card, based on [8] For an opportunity to be addressed, the three elements of the checklist should be achieved. Notice that it is the fifth of the six states.
C. Organization
Ultrasist is a Mexican organization founded in 1994. It started as a software development organization, evolving during the last years into a service-oriented enterprise focused on Business Analysis, Enterprise Architecture, Security and Software Quality Assurance. In 2015, they renewed the CMMI-DEV appraisal and obtained CMMI-SVC, both at level 5.
The organization is constantly looking for process optimization and improvement; they carry out a weekly workshop where they discuss the ongoing work and analyze new proposals from the IT community. During such a workshop session, Ultrasist got to know ESSENCE and its ALPHAs through advice from a coauthor of this paper.
In October 2014, they started using ALPHAs for the sake of innovation. At that moment, ESSENCE was close to become an OMG standard, which happened one month later (November 2014).
In January 2015, the ALPHAs were already part of the organization's way of working. The first use of ALPHAs was to verify punctual quality attributes of work products and later on, to develop software quality assurance reviews.
In May 2015, the organization presented their use of ALPHAs as a part of software processes improvement when renewing CMMI level 5 appraisal.
The organization has a hierarchical structure (see Figure 3) . The areas colored in green are those directly involved in the use of ALPHAs (the "mid-layer" of the organization):
One of improvement opportunities recognized by the organization was, for example, the quality of its work products in the Business Analysis area. Particularly, they were interested in a finer verification and validation process of Software Requirements Specification (SRS) work products.
In addition, the Internal SQA wanted to promote a better team integration and communication.
Another and even bigger concern arose after getting the CMMI appraisal, due to which the organizational processes suffered changes. Therefore, the General Manager needed to transmit the new processes to employees, especially new ones, and to generate a pocket guide for technical leaders and project managers.
The first step towards achieving this goal was to carry out a gap analysis versus their process and the actual way of working; next, the organization institutionalized the ALPHAs integrating them into its processes and in the working routine of the people.
Each ALPHA state was analyzed in order to associate organizational processes and the checklists items. When the association was established, the role in charge of the process became responsible for following the ALPHA states. Figure  4 shows the mapping between the organization's processes and the Team ALPHA. 
D. Methodology
The data were collected through direct interviews with the people involved in the initiative. Seven persons were interviewed individually in a face-to-face dynamic. Six interviewees lead their respective internal areas, while the seventh is the general manager of the organization.
The interviews were conducted in the following manner: (i) A set of questions on the topic of interest were designed; (ii) The questionnaire was sent to the interviewees; (iii) The interviews took place individually in the organization's facilities; (iv) Each interview was recorded and lasted in average for 20 minutes.
After the data were collected, the recorded interviews were analyzed and the fragments that were relevant for the purposes of the paper were transcribed. Later, the transcriptions were synthesized to obtain the observations listed in the discussion. This work was done by the first and second authors of this paper; this is to enrich the analysis and to moderate the threats to validity in this research.
In addition, the work products arising from the integration of ESSENCE and CMMI were analyzed in order to describe how both proposals, agile and traditional, coexist.
III. ALPHAS USAGE
First, the ALPHAs were translated from English into Spanish; some terms were modified according to the organization's customs and habits. Then, technical leaders got the ALPHA cards printed. They had to define which ALPHA state corresponds to which process or area. The next step was to start using ALPHAs in a pilot group exclusively for verification and validation activities. Later, the rest of team members started to use the ALPHAs as a means of self-evaluation. Currently, the ALPHAs are being used in other activities and by other roles within the organization; however, this paper is based on the data obtained from the mid-layer roles.
The following paragraphs describe the actual uses of ALPHAs by different areas of the organization.
A. Internal SQA
Internal SQA processes are involved in almost all activities developed in the organization, so the SQA leader makes the most of the ALPHAs. He especially exploits the Requirements ALPHA that helps to trace requirements and verify their level of specification. During his activities, the SQA leader uses ALPHAs for:
 Checking the sufficiency of the work to be done.  Determining if a work product is finished.  Integrating agile practices into processes.  Checkpoints during any time of a project.  Tracing the requirements.
The Work ALPHA was helpful to determine if the people worked according to the organizational process, and they knew the organizational processes well.
The frequency of ALPHAs use varies depending on the process to monitor. If a SQA process is developed completely within the organization, the ALPHAs are used only during review phases, which happen at least every two weeks. However, if a SQA service is provided to clients, the ALPHAs are used almost daily.
B. Sales, marketing and clients
Sales area uses the Opportunity ALPHA for identifying clients' needs and as a support in creating requests for proposals.
Here, the ALPHAs resulted useful for reporting at what exact point the working team is. The mid-layer has found an adequate way of delivering valuable information of the project to higher levels of the organization who do not need to know all the details, but still need to know the exact progress of the project. Besides, they are especially useful when reporting progress to clients.
Moreover, using ALPHAs with clients helped to get a better understanding of the consequences of not providing a certain feature; the organization found a polite way of showing its clients cumulative effects of product absence as well as presenting missing quality attributes in terms of consequences and negative effects. So, it was possible not only to establish the existence/inexistence of a work product, but also what possible consequences it brought.
The ALPHAs became a favorable alternative for representing a state and a light way to report progress. For example, Figure 5 shows a radial graph that reports in a simple and accurate manner the state of each ALPHA in a particular moment. The ALPHA Opportunity is at state 4 The graph makes visible a general state of the project and allows work teams to decide which next state of an ALPHA to pursue.
C. Software construction
The JAVA leader guides Daily Scrums and evaluates the team progress using ALPHAs as checklists. The Software System ALPHA, in particular the Architecture established state, was took advantage of. He and his team also used other ALPHAs: Stakeholder, Requirements and Team.
D. Business analysis
The SRS Leader used the Stakeholder and Requirements ALPHAs, which were introduced gradually in their daily routine. First, the ALPHAs names were introduced to the work team. Later, when the ALPHAs became more familiar, the states of some ALPHAs were introduced. Thus, the complexity of adopting a new terminology was avoided. Now the SRS leader uses the states names as part of the everyday language when communicating with the team.
On the other hand, the ALPHAs were used to create a SQA Requirements guide (checkpoints for software requirements specification), which aims at improving the work products quality by making a more precise specification of requirements.
The ALPHAs states were grouped into levels of granularity corresponding to different target groups: the ALPHAs are related to the top management level, their states -to the project management, and checklists of work products -to developers. This partition helped the work team to understand ALPHAs and simplified their adoption.
An interesting fact is that the SRS leader actually uses the printed cards and prefers them in the original English version.
E. SQA specialized services
The IT Security technical leader uses the Team ALPHA as a checklist when he forms a team. He also uses the Stakeholder and Requirements ALPHAs.
Similar to the other areas, here the ALPHAs assist in controlling and improving the product quality and the work team's adherence to the process. He reported that he resorts to the ALPHAs, mostly at the moments of hesitation.
Besides that, the Governance Director uses the Opportunity ALPHA to discover client's needs and to understand the project's objective.
Another use of ALPHAs is to identify risks and to classify defects of a process or product. This, in turn, helps to evaluate the problem and to find a solution.
The Team and Software System ALPHAs contributed to know whether the people are working as a team and the communication is healthy; both are crucial factors for a successful project development.
F. How ALPHAs transformed some work products
The organization developed a series of new artifacts influenced by the ALPHAs. The first the SQA checklist that supports the SQA service provided by the organization to their clients. The SQA service usually consists in a reviewing and monitoring a particular business process of the client.
Initially this service used a checklist that consisted of quality attributes identified by the client, the organization, and more importantly, those defined in CMMI-ACQ. However, upon incorporating the ALPHAs internally, the organization observed that the ALPHAs states and checklists made the process lighter and more productive.
Derived from the observed benefits, Ultrasist decided to incorporate the ALPHAs checklist and states into the original document. In the first place, the quality attributes were classified under the scope of each ALPHA and were defined as "quality rules" in the language of the organization. These quality rules are based on the specific goals (SG) and specific practices (SP) of CMMI-ACQ process areas (PA).
For example, the Acquisition Requirements Development PA has SG3 Analyze and Validate Requirements -SP 3.2 Analyze requirements to balance stakeholder needs and constraints. It is mapped to the Requirements ALPHA, specifically to the Bounded state, see Figure 6 , first row.
Using this rationale, when the team needs to verify the SP 3.2, it runs the checklist of the particular state, instead of reviewing all the subpractices established by CMMI-ACQ or consulting a work product. Importantly, the use of ALPHAs does not replace generation of the CMMI-ACQ related work products, but facilitates assessing the progress and health of a particular concern. Finally, this approach to ALPHAs use is independent from the reference model. 
IV. RESULTS
This section collects advantages and disadvantages of using ALPHAs. In addition, some advice from the participants involved in this experience, is listed.
A. Advantages and disadvantages
During the interviews, the practitioners expressed the following advantages of the use of ALPHAs:
 ALPHAs are easy to understand and apply, because "they represent general concepts and put them in black and white". 
B. Threats to validity
The following threats to validity to this particular research were detected.
The internal validity:  The trustworthiness of the survey responses can be considered a major issue since one of the authors is the general manager of the organization. It is possible that some negative issues were not completely expressed by the interviewees, which may explain the fact the very few disadvantages of the ALPHAs use were detected.  The coverage of roles in the organization may be considered a threat as well. Only members of the mid-layer of the organization were interviewed, which could affect the perspective of the benefits and drawbacks of the ALPHAs as compared to the point of view of the rest of the organization.  On the other hand, the number of interviewees that constitutes the sample is representative of the target group who used ALPHAs.
The external validity:
 The organization was not intentionally selected;
they took the initiative to start to use ALPHAs and, then, to share their experience. As for reliability, it should be mentioned that the second and the third authors of the paper has been involved in the organization for a long time (years) and are fully capable to understand the needs of the organization.
Also, the first author, who conducted the interviews, had worked in the organization and developed a trusting relationship with the participants. This fact minimizes the surveys' trustworthiness threat.
After considering the above mentioned threats, we conclude that the results of this research were not affected; however, the data collection methodology can be improved.
Finally, in order to discuss the results and findings from the interviews, peer debriefing took place, which is an extra point to the validity of the research.
C. Some advice
This experience left some useful lessons learned that are summarized in the following paragraphs.
Avoid implementing all the ALPHAs at the same time. Use the ALPHA you need and then add them one by one depending on what you need in a particular moment. Besides, let the team decide which ALPHAs they want or need to use. "Take the best (that fits for you) of each world and apply it in your context". As [20] establishes, an organization has to understand that the organization itself cannot be agile, but its employees can be.
Actually, in the organization's case, the Way-of-Working ALPHA was used occasionally or almost never because they have a well-defined and mature process; in the words of the general manager: "Everybody knows what to do and how to do it".
Do not be afraid to modify ALPHAs, you won't break it down. Some ALPHAs were adapted to become more familiar for the work teams, for example, the Way-ofWorking ALPHA was renamed as Working-Methodology. In fact, the ALPHAs should be adapted to the organization's language in order to fit in its process, however minimal these adaptations are.
Do not see ALPHAs as a sequential set of steps, they are not a process. In many cases they were confused with a sequential method. The ALPHAs were created as a tool to be applied at any moment during a project.
It is not necessary to read the whole standard to understand ALPHAs. Actually, only one practitioner read the whole OMG document and the rest consulted section 8.1 Overview to be able to get ALPHAs going. To be more specific, apart from section 8.1 of the standard, in which ALPHAs are presented, it is advisable to read sections 8.2 through 8.4 that provide detailed descriptions of each area of concern, their related ALPHAs, states and checklists.
Try ALPHAs in the presentation you feel comfortable with. Using the printed cards or the electronic version turned out to be a discussion topic. Some participants consider having to carry all the cards a disadvantage; others believe the opposite and prefer the printed version because "cards are like a cheat sheet to keep quality monitored".
V. CONCLUSIONS
ALPHAs brought benefits and improvement even for a mature and solid organization that already had its ways of working at a high level. They represented an innovation factor in order to renew the level 5 in CMMI-DEV and CMMI-SVC. Importantly, the quality of the process and the product was systematically improved with the ALPHAs states guide. ALPHAs are not technical-oriented; they are focused on serving as control points and checklists for the teams.
It was shown that ALPHAs can be integrated with other standards, and their independence is a plus when an organization decides to integrate them to the actual way of working and harmonize the whole process. According to [10] harmonizing processes allow organizations to improve, mature, acquire and institutionalize best practices and management systems from multiple approaches.
On the other hand, there are inconsistencies related to the initial objective of ESSENCE: provide practitioners with the means of describing their methods and practices [11] . This issue was addressed by creating activity spaces "descriptions of the challenges a team faces when developing, maintaining, and supporting software systems" [8] . However, in case that the organization does not execute a formal process, the activity spaces make little sense; on the contrary, if an organization possesses a well-defined process, the activity spaces are not necessary, and in the case of Ultrasist, were not used. Instead of supporting the definition of methods and practices, ALPHAs were used to guide the team's way of working. This issue affects small organizations since the simplicity and flexibility of ALPHAs require a wellpredefined way-of-working.
Nowadays, the ESSENCE standard is being widely applied in many countries and with diverse objectives. However, the Latin American context features far less impact of this standard in the industry. We believe that the experience described in this paper will motivate Latin American software development industry to work with ALPHAs.
As future work, three lines are identified: (i) to establish patterns, like usage scenarios, of when, how and what particular problem ALPHA(s) could solve; and (ii) to determine how the ALPHAs overlap with other standards in order to define a harmonized multi-model process and not implement each one separately. Lastly, (iii) the organization under discussion started to explore how the ALPHAs could be integrated into enterprise architecture services.
